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' Author . ponch-Bruyevich, A. M.; Molchanov, V. A.

Title . Diffractionsl medulator of light
 periodical : Zhur. tekh. fiz., 25, Mo 9 (September), 1955, 1653-1658

| Abstract . The auth.rs state that high~frequency modulstors of light of various types

: gre used o measure the velocity of light, to determine distances, to study
the duration of the excited state of molecules, etc. In the diffractional
modulator use is made of the periodic variation of {he {nteasity of light
in diffractional maxima during diffraction of light on standing vltrasonic
waves. In the present work the authors' aim is to Pind the most favorable
conditions for the moduletion of light and to clarify the peculiarities of
operation of the ulrasonic modwlstor, noting that the complexity of the
phenomenon of light diffraction cn standing waves does not permit one to
obtain by analytical meens the necessary notions concerning the real charac-
teristics of a modulator. They discuss standing ultrasonic waves in cu-
vette Tor various SCUrces, the veriation in depth of modulation of light
as function of frequency of voltage strength imposed on quartz, and graph
of variation of shift of phase between light signels passing through vari-
oas portions of the vltrasonic field and through & moduletor. Tan refer-
ences, mostly Western.

April 29, 1935
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Dilpcui.on of the velacity of sound in carbon disulfide. Dokl.
AKX SSSR 105 no.2:248-249 *55. (MLBA 9:3)

1. Fizicheskiy fnstitut imeni P.E. Lebedeva Algdemii nauk §8S8,
(Sound--Valocity) (Carbon disulfide)
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& new opticgl experiment on relativity. Opt.{ spektr. 1 mo.2:
113-124 Je °56. (MLEA 9:1L}
(Light--Speed} (Relativity (Physics})
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A& new phase fluoraﬁéter. Izv.AE'“SSSE Ser.fiz.n6.5:59%6-600 156,
(Flueremeter) (Mrs 9:9 )
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USSR/Physical ChemistTy, Photo Chemistry, Redietion Chemistry,
Theory of Fhotographic Process.

4bg Jour ; Ref Zhur - Khimiya, No T,1957, 22450.
Author A. S. Cherkasov, V. A. Molchanov, T. M. Vember, K. G. Voldaykina.

Inst Not given
Title Fluorescence duration of anthracene megoderivetives.

Orig Pub : Dokl. A.N. USSR, 1956, 109, No 2, 292-2gk.

Abstract ; Aversge durations of fluorescences (T,.) of anthracenez solu-
tions (A) and 46 of its mesoderivatives (alkyl-, aryl-, gnlo-
geno-gmino-, ascetyl-nitro-, methoxy- and o series of others
replaced by (A) are meesured on e phase-flucrometer in CpH50H
at indoor temperature. Velues of G efor the indicated A- deri-
vetives lie in the renge of 1.0-12.0.10"9 sec. Values of Cg
divided by the amount of the absolute quantum ydald of sub-
stances of fluorescence (1) measured in the same conditions,
are compared with the maximum span of life of the 1lst excifed
state of To, obtained from the area of the long wave band of
absorption of the A derivative solutions. It is shown, that
the values ’Eé/h and T coincide better if the computation of
Tawill be effectunted on the basis of the formula proposed by

Card 1/2 -151-
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i USSR/Physical Chemistry, Fhoto Chemistry, FEadietion Chemistry, B-10
Theory of Photogrephic Process.

Abs Jour : Ref Zhur - Khimiyo, No 7, 1957, 22450.

Forster (Forster T. Fluroeszenz organischer Verbindungen,
Cottingen 1951,5.158) than by usual formula of Kravz-Einstein.
Ta cnd Te,, (4 concords well in case of derivatives at which
1, is greater than at A). Thediminishing of the value of T,
Qe /7> Ta, in case of substitutes is expleined in this case by
the presence of demping, not releted to the decrease of T .

Card 2/2 -152- )
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-- \OTHORS: = Bonch-Bruyevich, A.M., Karazin, I.V., Jolchanov, V.A,,
~ and Shirokov, V.I. - e akae

PITLE:  An Experimental Model of a Phase Fluorometer
_ (Eksperimental®nyy obrazets fazovoge fluorometra)

szcnrcuzngzs-ét)mry i tekhnika eksperimenta, 195%, Nr 2, pp 53-96

ABSTRACT: This paper was read at the VI Conference on luminescence
in Leningrad. The instrument was exhibited at the
Brussels Exhibition in 1998. A finalized laboratory
model of a new phase fluorometer is. described. The
phasemeter section has a resolution of 0,19, which
corresponds to 2x10-1l sec at the modulation frequency
used. The sensitivity to light is high, and is such that
emissions many orders of magnitude weaker than that of
flucresceire in alkali can be measured. Several laboratory
fluorometers have been described for measuring
. - fluorescence decay times in the 10-8 - 10~10 sec range,

© . . (Refs 1-5). The methods are based on measuring the

' phase difference # between the emission and the

exciting 1ight. The exponential decay constant ¢ i

related to # b
Card 1/8 | Y»2"i‘}3“l§ = tan B
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An Experimental Model of a Phase Fluorometfer -
where F is the modulation frequency. In 195% the
authors designed a phass fluorometer in which many sources
of error were gliminated; a phase defector, and other
. devices to facilitate the measurements, were incorporated
{Refs 6-8). The instrument described here has been
decigned on the basis of four years' experience with the
19%% instrument, and in certain respects differs
considerably from that instrument. The instrumenft
consists of two main parts, both of which are built infe
the same console, namely the optical section and the
phasemeter system (Fig 1)}. The apparatus includes unifts
that supply the phasemeter, control the modulator, feed
the amplifiers, etc. The optical system is fitted on a
horizontal table and is divided into three sections
closed by light-tight covers. The phasemeter sysfem is
installed in the vertical rear section; fthe stabilized o
supplies {(rectifiers, ete) and the modulator unit are '
fitted in the base of the console. The resolufion is
. about 0.1°. The minimum error of a single measurement of
Card 2/8 ¥ for a bright emission (for Low noise levels) is less
than 2% (apart from systematic errors); the general
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errors are
54 at ¥ = 10-9 to 1078 sec;

104 at v = 5.10710 to 5.10-8 sec;

20% at ¥ = 2.5.10710 t5 1077 sec.

The high sensitivity fo light enables one to use

emissions that are 3-l orders of magnitude weaker than

the emission from a 10-%M solution of fluorscein in
. alkali, The error increases as the brightness
] decreases. The light source is a high-pressure mercury
‘ arc SVDSk-250 (Fig 2). 4 giffraction modulator is used
to modulate the light flux, for which purpose we have
used standing waves generated by a barium titanate plate, (
(Ref 9) in aqueous ethanol (17%}. -The plane of the ‘
exit slit can be projected in magnified form on a special
fluorescent scraeen (Fig 2} during adjustments; the
modulator can thereby be adjusted for visible or ulftra-
viclet light. Instability caused by incorrect beam-
splitting (Ref 10) is avoided bY inserting filters
separately in the two channels. The light entering the
Card 3/8 sample channel (some 95% of the total output from the
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modulator) enters the middle section of the instrument
and strikes either a scatterer or the specimen., The
scattered exciting light is used in setting-up; normally
the fluorescence is recorded by a photomultiplier
(FEU-18, FEU-19, FEU-22 or FEU-25), whose output feeds
the specimen channel., The scatterer and the sample are
fixed to a moving table. A filter is fitted between the
sample and the multiplier to cut out the exciting light.
The table is driven by a motor, and can turn or

- reciprocate. Twelve stops give positions where the table

= comes to rest. AL each stop position a neutral filter

) is. automatically inserted in the exciting beam. These
filters are used to match the intensities of the exciting
and fluorescence beams roughly, in order to avoid
amplitude-dependent phase errors caused by the photo-
multiplier (Ref 8). These neutral platinum filters are
confained in a special holder, and any appropriate number
of them can be introduced with the cover of the section
closed. The filters are such as to give a maximum

Card 4/8 alttenuation of about 107, and to match the intensities fo

about 204. The phasemeter system is a symmetrical
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two-channel one (Fiz 3). The signals are amplified af
two frequencies (436 and 25 ke/s)}. The system enables
“one to select the best operating frequency
(6.5%0.15 Mc/s) and to keep it constant within the
" stability of a quartz oscillator. To this end the
frequency of a tunable oscillator (Fy = %,018%£0,150 Mc/s)
i's heterodyned with quartz oscillators (F2 = 2.9 Mcps and |
F§x='2'282 Me/s) in two mixers., Ihe output from one
mixer (Fi+Fs) is fed to the modulator, whilst the output
from the second mixer is doubled in frequency {because
the light is modulated at a frequency double that of the
supply voltage} and is fed o the first mixers in the two
channels. The first working frequency is thus 2(Fo-F3},
which does not depend on Fj; 1its stability is
determined by the stabilities of F2 andé F3 only. The
second working frequency is correspondingly stable., Any
change in phase at one of the inputs is accompanied L¥
an equal change of phase differance at the outputs of fthe
amplifying channels. The quartz oscillators increase
the stability of the phase reading and of the calibration
of the phase shifters (which work at 25 ke/s} without

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135010011-8"
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substantially increasing the complexity. Bridge-type
phase-shifters are used; the output voltage is mot
affected by changes in the phase shift. One channel bhas
an uncalibrated phase-shifter with a total range of 3600
(it is used to set the zero on the exciting light); fthe
other channel has three standard decade shifters, with
 steps of 100, 10 and Q.10 respectively. These three
 units provide a shift of 1800 in equal steps. A phase-
shift cutout is fitted, to remove the shift introduced by
these units, The cutout is operated manually or
automatically when the zero is being sef. In this way
# can he measured repeatedly without disturbance to the
knobs on the phase-shifters; this improves the
convenience and the accuracy. CThe automatic gain
control keeps the signal level constant in parts of the
circuit where amplitude-dependent phase errors are most
1ikely (Ref 6). The AGC stages are designed not to
produce parasitic phase shifts for input signals within
the range 50 uv (threshold) to 50 mV, (Ref }. The
Card 6/8 control ccefiicient of the AGC system is about 5000,
The manual gain control is used to prevent overloading
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Card 7/8

on bright emissions. Electronic voltmeters in the AGC

circulfs indicate the signal levels; these meters are
- used to equalize the signals in the two channels roughly.

There are two output indicators, namely an oscilloscope
and a phase-sensitive detector with a meter. The
oscilloscope is used only for rough measurements, and to
indicate the noise level. The phase-sensitive detector
is used as a null indicator. The time-constant and
sensitivity of this detector ars adjustable; the values
are chosen in accordance with the noise level. So far
as we are aware, this is the first fluorometer to have
reached a finalized laboratory form. D.N. Kaydinov and
M.8, Gitman helped in building the apparatus and in

.designing the phase-meter sections; to them we offer

our thanks. We alsc wish to thank V.P. Kovalev, who did
much €o help in finalizing the phasemeter design.

ihis is a complete translation, apart from Fig 3.

There are 3 figures and 10 references, of which 2 are
English, 1 is German and 7 are Soviet,

Figure captions are: Fig 1, general view of the
fluorometer. Fig 2, 1 S‘%DSh—ZSO lamp, 2) condenser

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135010011-8"
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&n Experimental Model of a Phase Fluorometer

system, 3} entrance slit, U4} exit slit, 5) condenser

lens, 6} exit lens, 7) modulation cell,

:8) fluorescent screen, 9) mirror used to obsarve

diffraction pattern, 10) filter to select exciting

wavelength, 11} step, 12} beam-splitter,

13) scatterer, 1k) photomultipiier in channel 1L,

15} scatterer or specimen, lég photomultiplier in
Card 8/8 channel I (sample), 17} moving stage, 18) filter,

. 19) lens, 20) set of neutral filters.

ASSOCIATION: Gosudarstvennyy opticheskiy institut
- - (State Optical Institute)

 GOBMITTED: June 2, 1958
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AUTHORS : Molchanov, V. 4., Teltkovskiy, Y. G.

TITLE: : & mass mMonochromator with double facusing in a sectorial
: magnetic field

PERIODICAL:  Vestnik Moskovskogo universiteta. Seriya 5, fizika,
astronomiya, no. 1, 1961, 22.28

"TEXT: In the laboratoriya kafedry atomney fiziki Moskovaskogo universitets
(Lahoratory of the Department of Atomic Physics of Moscow University), a

mass spectrometer has been designed which delivers an ion current of a fewx
millismperes at an accelerating voltage of up to 35 kv. In this paper,

a similar device is described, intended for ion-beam experiments as well

as for the separation of small quantities of isotopes. In work with high
ion-current densities, fon sources of an aperture of a few millimeters \X

must be used and, consequently, a dispersion of 1 cm for a relative mass
difference of 1% was chosen. The weight of the magnet which should not
exceed 2 tons sets a lLimit for the power of the source. The magnet of the
device under congideraticn was designed in the form of a sectur with a

Card 1/6
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central angle of 67°. In order to attain high current density and dis-
persion, an axially symmetric magnetic field with horizental and vertical
focusing was used. In the calculation of the monochromator, the authaors
employed Malov's method (Ref. 4: Baranov §. A., Malov 4. F.,

Shlyagin X. N. PTE, no. 1, 3, 1956). The edges of the field change the
angle through which the ion beam enters the sector, and shift the beam
sideward, but both effects cannot be determined accurately. Therefore,

the authors used a field which is proportional to r1 2 (r denotes the
radiug of the sectorial magnet) in the center of the sector, since such
a field can asccomplish double focusing for any r without agtigmatism, so
that a lateral displacement of the beam is ingignificant. The magnet
(except for the profile of the pole ends) was calculated in linear
approximation. The initial quantities were the dispersion, the maximum
energy (35 kev) of the gingle-charged ions {mass 200 absolute units), and
the angular divergence of the beam. The magnet is made of Armco iron.
Ite windings are copper pipes through which water is conducted; the
current density in these windings reaches 6 a/mm?. The magnet is fed by
d-¢ of 100 & and 200 v, stabilized to 0.01%. The vacuum system (Fig. 1)

Card 2/6
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essentially consists of three sections, viz., the chamber with the ion
source, the monochromator plus ion ducts,_and the fisgion chamber; each of
these gections is evacuated to 10-0 - 10~7 mm Hg by an H-2T (N-2T) pump
(2000 1/sec). The ion-source chamber is made of brass, and all the other
parts of copper. The ion-gsource chamber, the ion ducts, and the mono-
chromator are cooled by running water., The diaphragms 6 are made of
stainless gteel. £ special jacket in the fission chamber provides
nitrogen temperatures. By thie vacuum system, a pressure drop by about
100 times could be attained between ion-gource chamber and fission
chamber. The ion source consists of a water-cocled discharge cylinder
with a tungsten cathode which is heated by electron bombardment from an
incandescent wire. The electrons emitted from the tungsten cathode into
the discharge cylinder oscillate in the longitudinal magnetic field which
ie applied between cathode and first lens, thus causing strong ionization
of any gas or vapor conducted intoc the eylinder. The ion beam is focused
by two lenses, the first of which has a negative potential with respect
to earth, and the second has earth potential. The high voltage was
stabilized to 0.01%. Such an ion source delivers a current of 50 - 70 ma
with a divergence of not more than 5. In essential, this source is

Card 3/6
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. analogous to that designed by L. .A. Artsimovich (Ref. T: “"Atomnaya
energiya“, IIL, 483, 195T) et al. Since the exact deflection of the ion

- beam could not be calculated, a stainleas steel siphon (Fig. 1, no. 8)

was inserted between the monachromator and the second fon duct. Optimum
focusing was attained at an angle of 850; the distance between source and
magnetic pole end was 1400 mm. Readings are taken from an aluminum screen
on which the focused ions leave clear marks. For = qualitative determina-
tion of the resolution of this device, a maas spectrogram of Xe was taken.
The principal characteristic of this device is the fact that dispersion
does not depend on the angie of deflection of the beam since the distance
' between magnet and foous is diminished by narrowi g down the angle. At a
voltage of 35 kv, a current density of 2 - 3 ma/cm® may be attained at the
target. The high resolution and good disperaion permit preparing isotopic
targets of almost any element. The authors thank Academician

L. A. irtsimovich for interest, A. F, Malov for help in the calculation
of the magnet, and V. Y. Kel'man and D. L. Kaminskiy for valuable advice.
There are 3 figures, 1 table, and 7 references: 6 Soviet-bloc and

1 non-Soviet«hloc.

Caxd 4/6
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of Nuclea.r Physics, Department of Atomic Physics})

{éfTESUBMITTgn: July 18,,1960 |
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AUTHORS: = Bonch-Bruyevich, A.M., Kariss, Ya.E. and Molchanov, V.A.

TITLE: Microscopic studies of electroluminescence in ZnS-Cu,
Al single crystals

4 | PERIODICAL: Optika i spektroskopiya, 1361, Vol.1l, No.l, pp.87-93

TEXT: The authors describe apparatus for carrying ocut microscopic
studies on electroluminescence in single crystals. A method of
synchronous signal accumulation with variable phase is used, It
was possible to study the form of the luminescent pulse in separate
regions of the crystal and to measure their amplitude.

Preliminary experiments demonstrated that it is possible to
distinguish the light pulse obtained on switching on,and on
switching off, the field in ZnS-Cu,Al single crystals, Some
regularity was observed in the distribution of the ratios of the
amplitudes of these pulses in different parts of the crystal,
Observation of the electroluminescence under the microsccpe makes
it possible to compare characteristics of the electroluminescent
condenser with light emitted from active parts of the crystal

{Ref.3: K.,Buttler, J.Waymonth, Brit.J.Appl.Phys., suppl. No.&,
Card 1/6
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33, 1955}, Also, information may be obtained about the structure
of the crystal in the emitting regions (Ref.l: J,Waymonth,
F.Bitter. Phys.Rev., 95, 941, 1954}, The hexagonal crystal

with linear dimensions of about 60 p is mounted in a mixture of
melamine formaldehyde and resin together with two pointed
electrodes and placed at the focal plane of the microscope
cbjective and could be moved in two perpendlculag directions,

A series of square pulses with separation of 10”7 sec and variable
length and amplitude (U} were applied to the specimen,

A diaphragm in the focal place of the eye-piece restricted the
emitting region to dimensions of the order of 1G p which was’
controlled visually using a prism. The light through the optical
microscepe passed to a photo-electric multiplier and the signal
from this to a special monitor stage. This stage only transmitted
the signal in the short time to remaining in the time t3 from
the moment of application of the voltage to the sample.

t; 1is smoothly changed from tj; pij, ~~ 10-15usec to

€} max> ¢' synchronously with the voltage change of oscilloscope

scanner., The period of this variation (Tg} is much greater than
Card 2/6
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Microscopic studies ... E036/EL3S

the periocd of the alternating siinal taken from the photo
multiplier load (in this case 10% times). The time constant of
the: integrating circuit (t;) following the monitor stage was

- selected such that T3 & t; & Ty . This significantly reduces
thé interference and slightly distorts the signal, The generator
26-U €26-I) and the phantastron ensure that the monitor stage and
pulse generator are synchronized, Fig.l shows the block circuit
diagram of the apparatus for observing luminescence under the
microscope (1L - sample; 2 - objective 40x; 3 - filter;

4 - diaphragm; 5 and 6 - eyepieces 15x}. The phantastron controls
the voltage form of the oscilloscope scanner and provides the
trigger for the generator 26-I, This causes the pulse fed to the
monitor stage to be gradually displaced in phase relative to that
fed to the sample. With this equipment the details of the two
light pulses are clearly revealed and their amplitude (an be
meaasured, Preliminary experiments showed that close to the
electrode whose potential was raised, the Uswitching on% pulse was
larger than t"switching off' pulse whilst the ratio is reversed near
the other electrode, In the centre the amplitudes of the pulses
are similar, The decay of luminescence in parts of the crystal is
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compared to that of the whole condenser. In particular the

region where only “switch on" light pulse is observed is examined,
It is also known that if the voltage pulse is sufficiently short

the second light pulse is not observed, The decay of the first
pulse. being accelerated. This decay is plotted for the crystal
near the electrode for the whole crystal and the electroluminescent
condenser of the same crystal, The complicated type decays are all
similar apart from a slower fall in the condenser which may be due
to reabsorption or crystal non-uniformities, the experimental '
crystals being specially selected, The integrated luminescence was
found proportional to exp(B/Uml/z), where Uy is the applied
voltage and B a constant, for both the condenser and the

separate crystal. The results suggest a mechanism invelving
recombination radiation as the electroms return to a region of
strong ionization which is in contradiction to the mechanism of
excitation of the luminescent centres proposed by R.Zallen et al
(Ref.15: J.Electrochem. soc., 107, 288, 1960). This point and the
coincidence of the dependence: of the light pulse amplitude on the

voltage amplitude for the various sections of the crystal and the
Card &/6
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.~ electroluminescent condenser show that the laws, governing light

- emission do not become more complicated by the change from single
crystal to polycrystalline samples. - There are & figures and

- 15 references: & Soviet-blcc and 1l non-Soviet-bloc. The four
- most recent references to English language publications read as
follows: J.Waymonth, F.Bitter. Phys.Rev.; 95, 9&L, 195&; :
K.Buttler, J.Waymonth, Brit.J.Appl.Phys., suppl.No.4, 33, 1955;
P,Zalm., Phil.Res.Rep., 1L, 353, 1956; : ‘

R.Za;lle_n.. W.Eriksen, H.Ahlburg., J.Electrochem.soc, « 107,228 1960,

. SUBMITTED: . July 1k, 1960
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B104/B201

AUTHORS ; Bonoh-Bruyevich, 4. K. and&Molahanov, v. A,

TITLE: 8%udy of electroluminescence pulses of a ZnS-Cu,Al lumino-
phore with high aopper concentrations

PERIODICAL: Izvestiya Akademii nauk S9SR. Seriya fizicheskaya, v. 25,
no. 4, 1361, 482-487

TEXT: The present paper has been read at the Yth Conference on Luminescenca
(rystal Phosphors), Kiyev, June 20-35, 1960. The authors studied the
characteristics of electroluminegcence in the green and blue emission band

of a Zn8-Cu,Al electroluminophore with high copper concentrations (0.2 glz). /
The specimens were prepared by F. M. Pekerman, to whom thanks are expressed. 9& h
The luminophore was dipped into & capacitor with cable 0il, the luminophore
was 60 p thiok, the capacitor had a tranaparent electrode. B8guare-wave

pulses were applied to the oapacitor, the pulse period was 10-2 geconds,
voltage rise and drop lasted 2-3 microseconds. Duration and amplitude

could be varied in a wide range. The luminescence kinetics was observed by

an oscilloscope. Results are colleated in five diagrams. The drop of
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luminescence in the switching off and switohing on pulses does not obey an V
exponenfiial law, nor a hyperbolic one, as has been sfated some time in the
past. The drop of luminescence in switching on and switching off pulses

to half the intensify is independent in both bands of the duration of
voltage pulses, once these are longer than 30 microseconda. The authors
beliave that the switching off of the voltage is accompanied by & reduction
of the luminescence, excifed by ift, in fhe green specfral region, and that
thig effect can be expleined by the well-known mechanism of electro-
luminescence. They conclude from results regarding blue bands that fhe
excitation of this band is not assdciated with the recombination of
electrons. 4 microscopic analysies has shown that the luminescence rules
represented in the diagrame do not render the use of polycrysfalline
electroluminegcence ocapaciftors more complicated. There are 6 figures

and 14 references: 6 Joviet-bloc and 8 non-Soviet-bloc. The three mos®
regent references fo English-language publications read as follows:

Ref. 5: Nudelman 8., Matoesi F., J. Electrochem. Soc., 101, 546 (1954).
Ref, 6: Matossi F., Nudelman S., Phys. Rev., 22, 1100 (1955). Ref. 11:
Franke D., Phys. Rev., 110, 1540 (1938).
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* DUSHKOV, I.I.; MOLCHANOV, V.A.; TEL'KQVSKIY, V.G.; CHICHEROY, V.l

Some angular relationships in cathode sputtering. Zhur.tekh.fiz.
31 no.8:1012 Ag 161, {MIRA 14:8}
(Sputtering (Physics}}
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s/020/61/136/004/009/026
BO19/B056

AUTHORS s Molchanov, ¥. 4. and Tel ‘kovskiy, V. G.

PITLE: Change in the Coefficient of Cathode Sputtering as s Function
of the ingle of Incidence of Ions Upcn the Target

e b bt A oS L T o

PERIODICAL: Doklaedy Akademii nauk SSSR, 1961, Vol. 136, FKo. 4,
pp. 801 - 802

TEXT; The authors present the results of e study of the cathode /
sputtering of polycrystalline Cu specimens by argon ionsg having an energy \
of 27 kev. The ions incided at an angle of O - 84 . Some of the Cu ) |

specimens had a minimue of impurities, while others were produced from
commercizl copper. The purification of the surface was carried out by
annealing at 750 - 800 C, whereby the grain size increased gomewhat. The
experiments were carried ouf with a device similar to e mass spectrograph
with double focusing of the iog beam in & magnetic field. The ion beam had
a current density of 1-2 me/cm®, and the target vas heated to nitregen

tempergture, the pressure round the target amounting to 1-2-10"7 nm Hg.
Fig.1 shows the coefficient of cathode sputtering for s perpendicular ion
Card 1/3
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Change in the Coefficient of Cathode Sputter- s/020/61/136/004/009/026
ing as a Function of the Angle of Incidence BO19/BO$6
of Ions Upan the Target

incidence; Fig.2 shows the coefficient as a function of the angle of
incidence (curve 1). In addition, this figure shaows the product of the
coefficient with the cosine of the angle of incidence (curve 2). Thorough
investigations showed that up to an angle of incidence of 70, up to which
the cosine law is satisfied (curve 2), the energy loss caused by particle
reflection vanishes within the accuracy of measurement. The increasing
energy loss above 70 , caused by particle reflection, correzponds to the
decrease of the cathode-sputtering coefficient. The energy loss was
Reasured with a special electrode, to which & thermecouple had been
fastened. Furthermore, it was found that apart frow the energy loss caused
by particle reflection, azlso other factors must be taken into account for
the reduction of the cathode-sputtering coefficient. There are 2 figures
and 8 referencess 2 Soviet, 3 U8, 1 German, 1 Italian, and 1 Dutch.

ASS0CIATION: - Moskovskiy gosudarstvennyy universitet im. ¥.V.Lomonosova
~ (Moscow State University imeni K. V. Lomenagov)

PRESENTED: August 17, 1960, by L. A. Artsimovich, Academician

SUBMITTE®:  July 25, 1960 )
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"’ Legend to Fig.t: Cathode-sputtering coefficient for perpendicular. ©
incidence of commercial copper (curve 1} and chemically pure copper -

. (curve 2}. ‘ ' o
Legend to Fig.2: Sputtering coefficient as a function of the angle of
incidence (curve 1) and the product of this coefficient with the cosine of | -
the angle of f.nc@dencesas a function of this angle. :
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B104/B203

AOTHORS: ¥olchanov, V. k., Tel'kovekiy, V. G., and Chicherov, V. I

TITLE : Anisotropy of cathode sputtering of single crystals

PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 1, 1961, 58-59

TEXT: This article presents the results of measurements concerning the
dependence of the sputtering coefficient of the (100) face of nickel and
copper single crystals on the angle of incidence of fons. The experimental
-getup has been described in an earlier paper (Ref. 3: V. A. Molchanov,

V. G. Tel'kovskiy, Vestn. Moskovsk. univ., v. 1 (1956)). Sputtering ,
was done with singly-ionized 27~kev argon ions; current density was /
1-2 ma/cm?. - The single crystals were polished and then annealed for some d
time in = vacuum furnace at about 800°C. After this, they were slowly
cooled down to room temperature, and their surfaces were chemically etched.
Surface condition and orientation of the crystals were examined by X-ray
structural analysis. The sputtering coefficients (atoms/ion) are plotted
veraus the angle of incidence in Figs. 1t and 2. Curve 1 in Fig. 2 was
taken at a Cu single crystal, curve 2 in Fig. 2 at polycrystalline copper.
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Anisotroﬁy of cathode... s/az20 61[157/001/016/021
v ' ' B104/B209

The results of analogous messurenents with a nickel single crystal are
ghown in Fig. 3. The results found with these two single crystals are
very complicated. The position of the minime is the same for beth
gingle crystals and corresponds to the angles of .incidence of the ion
beam, which coincide with the crystallographic axes (100}, (111); and
(112}, The authors note the non-monotonic dependence of secondary-elec-
tron emission on the angle of incidence which differs for copper by more
than twice the amount at an angle of incidence of 56° and 48 . The
single crystals used in the experiments described here were grown at the
Institut kristallografii AN SSSE (Institute of Crystallography AS USSR)
under the supervisicn of V. &. Timofeyeva, who is thanked by the authors.
Moreover, the authors thank Ye. V. Eolontsova, I. V. Telegina, and N. A.
Khatanova for having determined the orientation of the single crystals,
as well ag I. I. Dushkov for assistance. There are 5 figurss and

4 references: 3 Soviet-bloc and 1 non-Soviet-bloc.

ASSOCIATION: Nauchno-issledovatel®skiy institut yadernoy fiziki Moskovsko-
go gosudarstvenndgo universiteta im. M. ¥. Lomonosova

' (Scientific Research Institute of Nuclear Physics of Moscow

card 2/3 State University imeni M. V. Lomonosov)

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135010011-8"



03/13/2001 CIA-RDP86-00513R001135010011-8

B intsotropy of cathode... s/020/61/137/a0i fot0fazt
- R R - B104/B203 | i
' _ - ! .
-PRESENTED: December 17, 1960, by L. A. Arteimovich. Academician ; ;
i : o . : amfuae ) L id
. SUBMITTED: December 10, 1960 5 ﬁ_ . i -
';§ 1 '
, L ,
s T ‘

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135010011-8"



"APPROVED FOR RELEASE: 03/13/2001

ELNRN

CIA-RDP86-00513R001135010011-8

g

n&a R
s/cge %%/f 38/004/003/023
B104,/B203

AUTHOR: Molchanov, V. 4., Telfkovekiy, V. G., and Chicherov, V. K.

TITLIs Angular distribution of sputtered particles in irradiation
of a single crystal by an ion beanm

PERIODICAL: Akademiys nauk SSSR. Doklady, v. 138, no, 4, 1961,
824 = 825

TEXT: The experiments reported here were made with en experimental
arrangement described in one of the authors’ previcus papers (Vestn,
Mosk, univ,., no. 1, (1961)) and schematically shown in Fig., 1., The ifon
beam 1 passes a diaphragm 2 and hits the corystal 3. 4s a collector
served the base of the X-ray film which was attached either to = plane
(4a) or a curved (46) copper plate. Fige 2 shows a photograph of the
deposits on the collector, obtained in the irradiation of the (100)
plane of a copper single crystal with an argon beam of the energy of

27 kev, _The four symmetric patterns correspond to the crystellographic
axes[110], and the fifth in the center to the [100] axis. The arrows
give the directions in which the dsposits were photometrically deter-
mined, Figs. 5 and 4 show %he results. The different curves correspond
Card 1/6
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Angular distributions ... B104/820

fo different B, d (d = diameter of the ionic beam on the crystal), and l
angles of incidence « of the ionic beam. 4s can be seen, a considerable
pert of the atoms leaving the target lie within narrow cones whose axes
coincide with the crysta&logr&phio principal axes of the target., The
engular hglf-width is 20", The authors state that the "intensity" of
the Wehner patterns greatly depends on the angles between the crystallo-
graphic principal axes and the sectionsal plane of the crystal. If the
sectional plane of the crystal is none of the crystallagraphic principal
- plenes, then the more intensive patterns lie in the directions ferming
B smaller angles with the normal of the sectional plane; The authors
thenk I, A. Shakh-Melikova for assistance in the experiments. There
are 4 figures and ¢ references: 6 Soviet-bloc and 3 non-Soviet-bloc,
The 2 references to English-language publications read 2s follows: G. K.
Wehner, Phys. Rev., 102, 690 (1956); G. K. Wehner, G. S. inderson, J. Appl.

Phys., 31, 2305 (1960).
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,«ASSOGIA‘I.‘IOK: ' K&uchno-isaledovatel'skiy institut yadernoy fiziki
: - Mogkovskogo gosudarstvennogo upiversiteta im. ¥. V.
. Lomonosova ( Scientific Research Institute of Nuclear
. Physics of Moscow State University imeni ¥. V. Lomonosov)

'_ .PRESENTED: : March 4, 1961, by L. A. Artsimovich, Acedemician

. SUBMITTED: . February 28, 1961 , -
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GANZ, 8.K.; BRAGINSKAYA, R.I.; GORGETSKIY, N.I.; LOKSHIN, K.i.
Prinimalf uchastiye: SLASHCHEVA, V.M.; MOLCHANOV, V.A.;
OVCHARENKO, B.G.

Abgorption of nifrogen oxides by milk of lime in mechanical
abgorbers of a pilet plant. Izv.vys.ucheb.zav.; khim.i khim,
tekh. 5 Ma13155°159 ‘62» (Im& 15:4.)

1. DPnepropetrovskiy khimfko-tekhnologicheskiy institut iment
' F.E.Dzerzhinskogo, kafedra tekhnologif neorganicheskikh veshchestw.
(Nitrogen oxides} (Line)
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AUTHORS: ‘L{_glchanov,,v'. A., and Tel'kovskiy, V. G. : -

TITLE: " angular characteristics of the destruction of metals by fon -

beams

c * PERIODICAL: ikademiya nauk SSSR. Izvestiya. Seriya fizicheskaya,
‘ v. 26, no. 1t, 1962, t559-1565.

TEXT:  The Kafedra atomnoy fiziki Moskovskogo universiteta {Department L
of Atomic Physics of Moscow Univergity), which has been investigating the v
angular dependence of the destruction of metals by ion beams since & ‘
number of years, pays special attention to the case when the ton beam .

‘falls at very small angles upon the metal .surface. The resulfg of thesge

studies are of great technical imporfance, such as in the design and’
congtruction of thermonuclear reactors. The experimental arrangement

. consisted of & large mass spectrometer with a doubly focused ion beam in

& gectorial magnetic field. The angular convergence of the ion beam is

small, and the pressure of the background gas near the focus of the device

ig low. Although previous investigations were carried ocut with great j
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Angular characteristics of «.. B125/B102

care, their results differed greatly. The influence of the roughness
(degrea of destruction) of the irradiated surface may be geen from the
fact that the sputtering coefficient of a single cryatal is independent of
the duration of bombardment and of the degree of gurface contamination.f
" Phe sputtering coefficients of "emooth* and “destroyed" polycrystalline !
.surfaces differ censiderably; for example, in the case of commercizl |
copper they differ by 25%. At present, it ie not yet pogsible to infer !
the mechanism of destruction from experimental resulta. The sputtering .
cogfficient increeses in inverse proportion to the coasine of the angle «
at which the ions strike the target. Deviations from fthis cosgine law,
occurring at large angles of incidence, are neither due to the reduced
transfer of ion energy to the target nor to the effect of the microrelief
of the specimen. The sputtering coefficient is a non-monofonic funcfion
of a, but drops sharply when the direction of the ion beam approaches the
crystallographic axes of the target. For this reason, grains with f
properly directed major axes are not destroyed on the gputtered gurface.
The density of the depogition on a spherical collector with its center
in the middle of the irradiated specimen ig propertional to the angular
distribution of the gputtered particles. In the neighborhcad of the
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{110} axis, the dengity of the deposited particles shows a Caussian

distribution with a half-width of 20°. The radiative mechanism proposed

for the destruction of metals is almost indubitably correct. The f

problem under consideration was suggestad by Le-A. Artsimovich. ; // L
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AUTHORS: Molchanov, V. 4., Tel'kovskiy, V. G., and Shakh-Melikova, .4,

TITLE: Effect of the target tenmperature on the angular distribuﬁionz
of sputtered particles on irradiation of & single crystal by
gn ion beam ;

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 5, 1962, 647-648

TEZD: The effect of radiation damage of a gingle-crystal lattice on the
angular distribution of particles emitted from the crystal on irradiation
with ions is explained. It is assumed that when lattice imperfections are:
present the spot of an X-ray diffraction pattern contracts on increasing !

' the target temperature. The deposits of the sputtered substance are

photometered. The width of the gpots alters very little for target :
temperatures beftween 150 and 700°€. & flat minimum of the spot widths lies

approxim%.’cely in the middle of the temperature range, i.e., at~1 O; 00 9.

: 4 . i
- For ion current densities of 1 ma/cm2 and radietion doses of 2-5mathr/cm2' l
there is no marked brqf'.dening of the angular distribution due fo radiation»

. Card 1/2 .
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Effect of the target temperature... B104/B102 g

damage of the lattice if the temperature is not ftoo low. There is 1 figure.

SUBMITTED:  July 3, 1961
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AUTHORS ¢ Yendzheyets, G., Molchanov, V. A.. Teltkovskiy, V. G., and
.Faruk, M. &.

TITLE: Angular distribution of evaporated particles in the irradia- |
tion of single crystals with an ion beanm
[

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. é, 1962, 1032 - 1033

TEXT: The angular distribution of the particles produced when the (100)
faces of copper and nickel single crystals were irradiated with argon end
aeon ions was measured. The diameter of the single crystal surface :
irradiated was smaller. than 8 mm, the distance between target and collector
95 mm. The target temperature was lower than 1009¢, the angle of
incidence of the ions 209¢. After irradiation five Wehner 3paots became
visible on the collector: four at the corners corresponding to the

(110) axis, and one in the center which corresponded to the (1003 axis.
The density of the spots was determined photometrically. (Fig. 1}. The
angular distribution of particles and that of the sputtering coefficient
éo nat depend on maes and energy of the ions. There are 3 figures.

 Qard /2
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ASSOCIATION: MGU

. K \ '
SUBKITTED: Octaber 24, 1961
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46600 , 3101/5144
. AUTHORS: Mashkova, Ye. S., Molchanov, V. A.
TITLE: Angular distribution of fast particles emerging from g metal f )

surface irradiated by an ion beam

' PERICDICAL: Akadeniye nauk SSSR. .Doklady, v. 146, no. 3, 1962, 585-587 i ;%’

.ETEXT: Copper, tungsfen, or graphite té.rgets'were bombarded with :
" 30-kev Art ions, current dengity 1 me./cm s at an angle of incidence @ near ,
the sliding angle. The ionic current I‘1 of the ions reflected under :

, different angles ¢ was measured. As the greater part of the argon ions was:
neutralized on thé target, the neutralized component of the reflected fast ‘
<. particles was determined by measuring the current IZ of ‘the gecondary ,

electron emission, after the meanner of H. J. Hontagne (Phys. Rev., 8t, 1026
- (1951)). The curves for the angular digtribution had the same appearance :
for all targets. For y <@, no current occurred; as from ¢ = @, the currenti
increased rapidly, reached g maximum, and then decreaged steadily. After
. Dpaasing the maxifmum, the curves for the same target nearly coincide. The

‘Card 1/2
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" Apngular distribution of fast ... v B101/B144

current increase is caused solely by microrelief of the target. Comparisonf
" with the curve for the differential effective cross section of geattering, |
calculated on the assumption of nonrecurrent collisions of free particles
interacting in accordance with the Coulomb law according to P. Everhart
et al. (Phys. Rev., 99, 1287 (1955)), shows insufficient quantitative
agreement, particularly for grephite. The limit scattering angle of
. 17.5 to be expected for graphite in the laboratory coordinate sysftem was
.not observed. This indicates that multiple collisions too must be teken
into account. There are 4 figures.

ASSOCIATION: Moskovskiy gosudarstvennyy universifet im. M. V. Lomonosova
. (Moscow State University imeni M. V. Lomonosov)

PRESENTED: Mey 18, 1962, by L. A. Artsimovich, Academician )

SUBMITIED:  May T, 1962
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147600 B184/B102 i
AUTHORS: Balarin, M., Molchanov, V. Aoy Tel'kovskijf; Ve Go
TITLE: Anisotropy of the cathode sputtering coefficient and the i

focused collisions in monocrystels -
PERIODICAL: Akedemiya nauk SSSR. - Doklady, v. 14T, noe 2, 1962, 551-555%

TEXT: The angular dependence and the anisotropy of the sputtering . /
coefficient was investigated under the same ex erimentalcconditions as .
used by V. A. Molchanov and V. G. Peltkovsiiy (DAN, 136, 801, 1961) by
ratating zinc monocrystals about their € 2107 axis. The <100 directions
are the focusing directions in the basic Plame. For the other directionsa,
especially the {2107 direction, indirect-focusing is possible. A .
comparison of the two given curves shows that the mean sputtering coef- ‘
ficient ig directly proportional to the distance of correspending atomic !
.layers. The anisotropy of the awngular distribution is a function of ’
focused collisions in the crystal. The position of the extrema depends
on the focusing direction. There are 3 figures. '
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ASSOCIATION: Nauchno-issledovatel'skiy institut Yadernoy fiziki ‘ o :
Moskovskogo gosudarstvennogo univergiteta inp, '
ide V. Lomonosova (Scientifig Research Institute of Nuclear
Physice of Moscow State University imenj . v, Lomenogov)

PRESENTED:  June 19, 1962, by L. 4, Artsimovich, Academician | &

SUBMITTED: June 11, 1942
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(ACCESSION MR: AP4005398 5/0188/63/000/606/0013/0017 :
AWHOK:' Kaskadv&', Ye. S.; Molchanov, V.A.;_”Eai‘:uk, M.A. v :
-~ I i TITLE: Angu};aj: ‘:ela.t:ionéhips in small-gngle scattering of fnere gas fons

' SQURCE: Mcséow.,Universitet. Vestnik. Serfya IIT. Fizika, astronomiya, No. 6,
1963, 13-17 : ' )

L TOPIC TAGS: fon sdattering, inert gas fon, fast ion, fon bombardment, surface
i ,bamba:dmem:,i' metal target, small anzle gcatterfng

b incidence .of fons on & target and the velocity of the fncident particles {t
; is possible, within certain limits, to change the ratfo of the number of pare .
1 eicles experiencing single and muitiple collisfon. However, the results of, «F
1 certain studies of the angular distribution of reflected particles do not
; agree with the results of Investigation of the spectra of reflected fons and
1 do not agree ‘with currenC concepts on the mechanism of the {nteraction of fons i
with a solid bedy. 4 study, therefore, was made of the angular ‘Trelatidnships f..
. of reflection of fon beamg on metal surfaces, 4 beam of monoenergetic, singly= i-—
N charged fons of fnere gases (argon and helfum) with energies of 30 kev was pro-

e

1

|
“i-i.. ABSTRACT: Datsa in the literature indicate that by changing the angle of ; b

|

f

\
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. duced in 'a_mass-_-mbnq'chromator.
' - where the target was g{tu-
: | ngles ranged from 4 to 26
- degrees. Target imens (W, Cu, Ti, Ni, Mo, Be)
and graphite. | . \ ’ ' of the fong were .
© . neutralized.: - ' ¢

and the curveg of
electron emissfon current on the scattering.

ase of a congtant grazing angle, described the angular diseri-

bution of the tefleCted particles. Serfes of curves are given for the depen-

dence of the ‘secondary electron emissfon. currentg on the scattering angle for

- different grazx ave a similar shape, regardlegs
., of ’ '
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CESSTON NR:  AP4005398

Wheu the tar gets are hombarded with helium’ions, the drop-aff ocecurs, more

slowly with an increase of the grazing angle than with bombardment with argonm
- -{fons. The experimental data qualitatively confirm the applicability of a

Ygas model™ of a solid body. Quantitatively, it {$ difficult to theoretically

take into account the relative role of processes of multiple scattering.-
“Experimentsl methods must be improved. Orig. art. has: 6 figures.

LR TR IPR PR ES I

| ASSOCTATION: Nhuchno-issledavatel'skiy institut yade:noy fiziki (Scientific
Keaearch Institute af Nuclear Physics) ) N

,SUEMITTED: _15Nbv62. ~:4' DATE ACQ: ZOJan64 R ENCL: QC
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(MIRA 16:9)
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coefficients and jon-electron emlssion
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MASHKOVA, Ye.S.; MOLCHANOV, V.&.; FARUK, H.A.

cattering of fons of jnert gasas &t gmall

inqular regularities of the 8 8 no.6:13-17 N-D 163
anglas, Vest. Mosk. um. Ser. 3: Fiz., astron. 1610 (MIRA 1T:2}

1: Hluchno-issledov&tel'akiy jnstitut yadernoy fiziki Moskovskogo
gc;sudarstvennogo universitats.
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Rév.; 102, 650, 1956).  Subsequsnt %o its discovery there

ihes of preferontial sputtering, but fowglye tho actual sngu- -
“of ‘the ajected perticles. : In-the present work the: authors uged )
ribed techniqus (ZhTF, 32, 1032,.1962) to'study the anguler . i - .

' “eJection from tungsten and zinc “single crystals.. The deposit

eollector end: the spot. 15 soenned on 8 miorodensitometer, The ST
wera-30 keV argon ions, The ‘denaity distribution over the deposlt -
“in the: /1007 direction of & W single orystal is approximdted by a Gaussien - -

f-width of 229, In ‘,caaa,,of/~:bdmb5?mé % of Zn orystals on the " o
: e 1.0_1.9 ;

ere obtained six ‘spots in th directions; again the
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Energy spectra of ions dscattered by polyerystalline surfaces
ﬂokl AN S3SR 155 no.l: '70-71 Mr 64,

(MIRA 17:4)
1, Moskovskiy gosuderstvennyy universitet im, M.V.Lomonosova,

Predstavleno ekademikom 1..4.Artsimovichem.

within smzll angles,
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: 'TITLE: On the Mluenco of the oryntal s'cmoture of the target on the enargy npeottil
" |of scattored 1on- ;_ g ;{ % s

SOUROB: Fizﬂm tverdogo tela, v. 7, no. 6, 1965, 1872-187‘0

N t{TOPIG TAGB: neon, copper, crystal lattice structure, ion bombardment, spectrum
amlyuis, enargy amattering, 1on energy ' . ; :

- ABB"RACT: Tha authora rayort results obtaiued in the etudy of. the ncatterzns of Y
aingly—ohnrgad %0 keV neon ions by copper-crystal targets of different orientationsd -
1The messurement procedure wWas "described sarlier (DAN 8SSR v. 161, 4, 1965). The .
. |results show that sharp peaka appear in the spectrs when the analyzer axis 1s close|’
SP% |to oneg of the prinoipal orystallographic axes ‘of the target. The resolution of the
. copper and neon peaks is better than that of obtained in the scattering of argon
by similar targets in the earlier investigatlion. The reason for the better resc-
lution of the pesks is. probably the fect ‘that when the neon lons are scattored by _
. {the copper atoms, the iatter receive leass energy than when argon ions are scattered
|80 that ‘the peaks of tho copper and the neon are farthar from cne another. At the |

e
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Scattering of 1ons from alloy surfaces

©TITLE:

’V'VSOURCE' Fizika tverdogo tela, v, 7 no. 10 1965 2951-2924

e AN Ay
: ABSTRACT. The energy - spectra were . investigated during scatter

_energy in a range
- of. multiple collisions in various

"";Caxd 1/2

: -~ argon.-and neon' (30 kev energy) by ‘targets from_copper, silver¥,
~“alloy in order to investigate a number of - questions:§)(l) on the limits of ‘
.- applicability of a concept of colligion pairing and on consideration of the atom
‘. combination in ‘the crystal latcice,\ {2) on the role of the nonelastic loss of *
Tower” than Bohe's' adiabatic criteria; (3) on the relative tole

o processes of ion interaction with solid sube i
':"st:ances._ Reaults obtained are confirmed on the basis of paired collislon R

(Moskovakiy gosundarstvennyy

51 ion emission copper, silver, co r alloy 811"91' alloy ""”‘t
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Focusons in crystals. Priroda 54 no,7:66~71 J1 t65,

(MIRA 18:7)
1, Neuchno-issledovatel®skiy institut yadernoy fiziki Moskovskogo
gosudarstvenncgo universiteta im, M.Y,Lomonoscva.
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CLUTHORY Yowdollwov, I, .‘., molchanov, V. A.; Odincusov, D. D.;
Clenerov, V.o . s

!
Moscow State anVc:'.,iuy i.,.. I-‘ V. Lomonosov (Hoskovskly gosudarst-
Uu.J.‘u..u.o...uuu) » T

|
'

ns in a cerystal lattl ce on the
{ "

tverdogo tela, v. 3, no. 10, 1986, 2934-2944

ion emission, electron emission,

The dependence of the coefficient of ion-electron emlssion
the angle of incidence ¢ of lons on & targetl av 200 and 900C was
astigated [for various orientations of a-conper noqochSUQL"and for
tarpet unGer bombardment by 20ie™, “UpT ) 84KpT
encrzy of 30 kev., The polycrystal uaAge, was found to
Acve on almost constant value at aifferent vdrgbu temperasures (at
tae same angie of ion incidence oa the targe %), A4n increase in monoc=-
c*J"tal Tarzev tcmoeratur results in a smoothing ocut of anisovropy
in the c0u‘ficienu of emission. TFurihermore, the change in the form

. Carg_1/2
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¢l the curve is different for different orientations of the Cargec.
Vne authors show that the resulis outained are accurately described
Dy ©The transparency model. The authors thank Ye. S. Mashkov for his .

sistance in conductlng the experiments and for discussing tae re=-
sults obtalned, and Yu, V, Martyneniko for his discussion of the
results, Orig. art. nas: 2 figures. [Author's abstract)

SU2 CODE: 20/ SUBX DATE: 23Febb66/ ORIG REF: 003/ OTH REF: 005

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135010011-8"



"APPROVED FOR RELEASE 03/13/2001 CIA-RDP86 00513R001135010011 8

"ACC NR:

AP7003897 SOURCE CODE: GE/0030/67/019/001/0407/0415

{- AUTHOR: Evdokimov, I. N,; Mashkova, E. S.; Molchanov, V. A, ; Odintsav,
D. D, LT

ORG: Scientific Institute of Nuclear Physics, Moscow State University

TITLE: Dependence of the ion-electron emission coefficient on the angle of
incidence

SOURCE: Physica status solidi, v. 19, no.iIIQG?, 407-415

TOPIC TAQS: {on emisaion, electron emission, ion electron emission, incidence
angle

ABSTRACT: A study was made of the dependence of the coefficient of ion-electron
emission on the angle of incidence of a graphite target and polycrystalline metal
{Cu, Ag, Mo. Zr, W, Bi) targets, bombarded with inert gas and nitrogen ions at
25--30 kev. The application of a magnetic field parallel to the axis of rotation
shows that both the positive and negative ion currents to the collector are negligibly]
small. The emission coefficient increases with an increase in the angle of incidence
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up to about 80 to 85°. Up to a certain angle (between 36 to 81°, depending on the

- ion-target combination} the angular dependence may be approximated by a
reciprocal cosine law; for larger angles the variation is somewhat slower, Com-
parisons are made with calculations based on the transparency madel. Orig. art.
has: 4 figures and 1 table, [Authors® abstract]
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1, 37688-66 EaC(ic) =2 /EdP (i) /BT (1) /BT (m} /FBD/T/EW( o) /EWE( &) /ETT Isp(e}
“RCC NR: AP6025255  WH/WG/JD/JG SOURCE CODE: UR/0057/66/036/007/1269/1272

AUTHOR: Bonch-Bruyevich, A. M.; Imas, Ya. A.; lolchanov, V. &.; Pavlenko, ‘. 4.

ORG: none )/ L f 4[
TITLE: A neodymju with a rectangular cross-section rad ﬂ

SOURCE: Zhumal teﬁni.cheskoy fiziki, v. 36, no. 7, 1269-1272

mﬂﬁmgl&w, Reaen,
TOPIC TAGS: solid’state@%aser, paramagnetic laser, neodymium glass laser, laser
v and ¢ / GSI-L Lesen, GSI- 1M Doaen

ABSTRACT: A& rectangular-rod neodymium g;ass\ }.aserlodescribed by the authors else-
where (ZhPS, 1, 1, 45-30, 1964) was produced with slight modifications and marketed
under the industrial designationgGSI-1 (Fig. 1). The 6Si-1 is being used currently
for scientific research and in Phe solutfon of certain technological problems. Its
characteristics are essentially the same as those of the laser described earlier,
provided the same glasses and resonator mirrors are used. The marked disadvantages
of the GSI-1 are the comparatively low effectiveness of its eight IFK-2000 standard
flashlamps and its consequent low efficiency (0.3—0.4%), and the saturation of the
lamp characteristics. These disadvantages were partly remedied when a rectangular
cross-gection spiral flashlamp was used {nstead of the IFK-2000 lamp. This led to a
twofold increase fn the laser efficiency and increased pulse energy of up to 100G 3.
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Extemal view of the GSI-1 laser
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Fig. 2. Dependence of laser (GSI-1 and
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The present article deals with the GSI-L lagser and its modiffed version, GSI-1M. The
output pulse energy of each laser was shown as a fuaction of the pumping energy Fig 2}
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